There is currently a consensus among comparative psychologists that nonhuman animals are capable of some forms of mindreading. Several philosophers and psychologists have criticized this consensus, however, arguing that there is a "logical problem" with the experimental approach used to test for mindreading in nonhuman animals. I argue that the logical problem is no more than a version of the general skeptical problem known as the theoretician's dilemma. As such, it is not a problem that comparative psychologists must solve before providing evidence for mindreading.
1. Introduction. Adult humans use information about the cognitive states of other agents to predict and explain behavior. This ability is known as "mindreading." 1 Over 30 years ago, Premack and Woodruff (1978) posed the question, do chimpanzees mindread? Since then, comparative psychologists have conducted numerous experiments aimed at addressing this question. Recently, they have proposed an answer: chimpanzees mindread with respect to some psychological states, such as intentions and perceptions .
Over the past few years, the claim that chimpanzees mindread has been heavily criticized by a group of psychologists and philosophers led by Daniel Povinelli (Povinelli and Vonk 2003, 2004; Vonk and Povinelli 2006; Penn and Povinelli 2007 , 2009 , 2013 Penn, Holyoak, and Povinelli 2008; Penn 2011) . These skeptics argue that the experimental approach currently used in comparative psychology to test for mindreading in nonhuman animals cannot provide evidence for this ability even in principle. The problem, they argue, is that this approach is incapable of rejecting the hypothesis that nonhuman animals solve mindreading tasks on the basis of reasoning about observable regularities alone. It is not until this alternative hypothesis is rejected that comparative psychologists are justified in claiming that they have evidence for mindreading. This criticism has been dubbed the "logical problem" because it points to a flaw in the logic of the current experimental approach (Hurley and Nudds 2006; Lurz 2011) . Given the logical problem, the skeptics maintain that we cannot accept any of the positive evidence for animal mindreading that has been produced thus far.
In this article I defend the position of comparative psychologists against this criticism. 2 I begin in section 2 by showing that mindreading skeptics are in agreement with comparative psychologists concerning the definition of mindreading. According to both camps, mindreading is the ability to classify disparate behaviors into abstract equivalence classes according to the cognitive state that they have in common. I then show how comparative psychologists employ what John Stuart Mill identified as the methods of agreement and difference in order to determine whether nonhuman animals have this ability. In the 1990s, most comparative psychologists held that chimpanzees were incapable of mindreading because they did not meet the evidential criteria accepted in the field. However, chimpanzees were subsequently found to meet these criteria, which is the basis for the current consensus. I briefly present this shift in the field in order to illustrate the application of Mill's methods and to distinguish the early opposition to animal mindreading from the current opposition, which is framed in terms of the logical problem.
In section 3 I introduce the logical problem and show how, unlike the early opposition to chimpanzee mindreading, it rejects the methods and evidential criteria currently used in comparative psychology. In section 4 I 2. For other arguments against the position of mindreading skeptics see Andrews (2012) , Fletcher and Carruthers (2013) , Andrews and Huss (2014) , and Buckner (2014). present my objections to this new oppositional approach. I argue that the logical problem is a version of the general skeptical problem known as the theoretician's dilemma. As such, it is not a special problem facing those investigating nonhuman animal mindreading, but rather a feature of all theoretical claims. I consider two objections to my argument: first, that it renders mindreading empirically intractable, and second, that it misconstrues the logical problem. I argue that both of these objections fail to restore the logical problem to its current position as a problem that undermines contemporary research on mindreading in nonhuman animals. I conclude that the logical problem is not a problem that comparative psychologists must solve before making claims about mindreading. Thus, mindreading skeptics are not justified in dismissing the experimental methods currently used in comparative psychology or the positive evidence for animal mindreading that these methods have produced. 3
Identifying Mindreading in Nonhuman Animals
2.1. What Is Mindreading? Penn and Povinelli (2007) present a minimal definition of mindreading that captures the core of the concept well. In their view, mindreading is the ability to produce and use ms variables, where an ms variable carries information about the cognitive state of another organism. 4 Since one organism cannot directly observe the cognitive state of another organism, mind readers must produce ms variables on the basis of observable information. That is, they must implement some function that allows them to calculate ms variables on the basis of observable input. How do we determine whether an agent is producing an ms variable? Penn and Povinelli urge, "Let us agree that an ms variable carries information about some other cognitive state if the state of the ms variable covaries with the state of the other cognitive state in a generally reliable manner such that, ceteris paribus, variation in the ms variable can be used by the consuming cognitive system to infer corresponding variations in the cognitive 3. Two notes concerning the scope of this paper are important to emphasize. First, I focus on the mindreading claim that chimpanzees know what objects another agent can or cannot see, given that agent's point of view (what psychologists refer to as "level 1 visual perspective taking"). However, I take my argument against the logical problem to apply to all domains of mindreading research. Second, I do not hold that the logical problem exhausts all arguments against mindreading in nonhuman animals. There are alternative routes that mindreading skeptics could take in formulating their critique, several of which I outline in sec. 4 (see also n. 6). The purpose of this paper is instead to show that one common strategy for arguing against animal mindreading is unsuccessful. 4. Penn and Povinelli (2007) do not state whether the letters "ms" stand for "mental state" or "mindreading state." I prefer the term "mindreading state" because it is not as easily conflated with "cognitive state." state" (2007, 733) . A mind reader, then, uses information that is a function of another organism's cognitive state (ms = f(cs)).
How Do Comparative Psychologists Test for Mindreading?
The definition of mindreading endorsed by skeptics such as Povinelli and colleagues concurs with the approach that comparative psychologists currently take to determine the mindreading abilities of nonhuman animals. Psychologists test for mindreading abilities by using Mill's methods of agreement and difference (Mill 1872 (Mill /2006 . Mill proposed these methods as a way of establishing a regularity or correlation between two phenomena. 5 Suppose that we would like to determine whether there is a regularity between x and y, where x temporally precedes y. The method of difference does this by varying x while keeping the context in which x occurs constant. If the presence of x consistently leads to y, while its absence consistently does not, then we have evidence that x and y covary. The method of agreement, on the other hand, tests whether there is a relationship between x and y by varying the contexts in which x occurs and seeing whether this has an effect on the occurrence of y. If the situations leading to y are such that they have nothing in common but x, then we have reason to believe that it was precisely the presence of x that led to the occurrence of y.
Comparative psychologists employ these methods in order to determine whether nonhuman animals are sensitive to the cognitive states of other agents. For example, they use them to test whether chimpanzees engage in level 1 visual perspective taking or have the ability to know whether an agent can or cannot see a particular object. Employing the definition of mindreading introduced above, the question here is whether chimpanzees produce and use an ms variable that reliably covaries with an agent's visual state of seeing an object. 6 To address this question, psychologists apply the method of difference by varying the visual state of some agent (cs) while keeping the background variables (s) constant and examining whether chimpanzees differentially respond to these changes in cs. 7 In psychological 5. Mill maintained that the method of agreement could only establish an invariable law between two phenomena, while the method of difference could further establish a causal law between phenomena (1872/2006, 394) . Given our definition of mindreading, however, we need not worry about establishing causal relationships, so I will discuss these methods in terms of demonstrating that two phenomena correlate reliably. 6. Researchers pursue simultaneously the question whether subjects are sensitive to an agent's visual state of not seeing an object. 7. Researchers cannot, of course, directly observe ms since it is an informational state instantiated in an organism. Because of this, they rely on behaviors that are taken to be experiments such as these, researchers cannot hold all of the background variables constant. That is, they cannot alter the visual state of an agent without changing some feature of the observable world (such as the orientation of the agent's head, the location of the seen/unseen object, the opacity of a barrier, etc.). Thus, one might worry that these variations in s are leading to differences in ms, rather than the variations in cs. In order to control for this possibility, researchers turn to the method of agreement.
Psychologists apply the method of agreement by varying the background variables associated with cs, while keeping cs constant. In the case of visual perspective taking experiments, this involves employing a variety of techniques for changing the visual state of an agent. An agent might see an object because her eyes are oriented toward it, there is no barrier between her eyes and the object, the barrier between her eyes and the object is transparent, and so on. By showing that a subject is sensitive to cs across a wide range of observable situations, one demonstrates that the subject's ms variable is a function of cs, rather than a particular s.
In summary, researchers test for mindreading by applying Mill's methods of difference and agreement. We can present the application of these methods in the form of two mindreading criteria:
1. cs and ms covary; 2. cs is the only variable that is common to all situations leading to ms.
These two criteria pick out mindreading as defined by Penn and Povinelli above. They also pick out mindreading as characterized by Andrew Whiten (1993, 1996, 1998) . For Whiten, a mind reader is an individual who classifies disparate behaviors into the same class on the basis of the unobservable cognitive state that they have in common (what is referred to as an "intervening variable"). Under this view, a mind reader with respect to perceptual states should classify all seeing agents together (and non-seeing agents together) even when these agents have no observable features in common. Penn and Povinelli take their definition of mindreading to be consistent with Whiten's account. They write that "being able to recode perceptually disparate behavioural patterns resulting from the same underlying cognitive state as instances of the same abstract equivalence class is a bona fide example of postulating an ms variable in the sense defined hereinabove" (2007, 733) . Through the application of Mill's methods, comreliable indicators of ms. For example, common indicators of the ms variable "I know that you see" include the production of visual gestures in contexts involving cooperative food-bearing agents and the avoidance of food in contexts involving dominant competitors.
parative psychologists test whether an individual is grouping observable situations in this way. 8 2.3. Visual Perspective Taking in Great Apes: The Shift in Consensus. In the 1990s, many comparative psychologists agreed that chimpanzees were not capable of attributing perceptual states to others. Early experiments by Povinelli and colleagues played an important role in establishing this consensus. Most importantly, Povinelli and Eddy (1996) conducted a series of experiments that showed that chimpanzees failed to meet the two criteria for mindreading specified above. They found that chimpanzee subjects were generally insensitive to the difference between an experimenter who could see them and one who could not, thus failing to meet the first criterion. They also found that, in those cases when subjects appeared to be sensitive to the presence and absence of cs, there was an observable cue that accompanied cs, and the pattern of performance exhibited by subjects suggested that they were responding to this cue rather than to cs. Thus, subjects also failed to meet the second criterion for mindreading. Povinelli and Eddy draw two main conclusions from their studies: "appropriate experimental designs, coupled with sufficiently large sample sizes, can provide a very sensitive analysis of what nonhuman primates know about the mind" (140), and "collectively, our findings provide little evidence that young chimpanzees understand seeing as a mental state" (vi). Throughout the 1990s, most comparative psychologists agreed (Call, Hare, and Tomasello 1998; Tomasello, Hare, and Agnetta 1999) .
This consensus shifted at the turn of the century, however. As researchers conducted more mindreading experiments, they found that chimpanzees did in fact meet the two criteria for mindreading with respect to perceptual states (Tomasello, Call, and Hare 2003; Tomasello and Call 2006; Call and Tomasello 2008) . For example, they found that chimpanzees treat an agent as "seeing an object x" when that agent directs her gaze at x, has 8. It is worth noting that the definition of mindreading advanced by Whiten and by Penn and Povinelli is relatively minimal and thus will not satisfy some mindreading theorists. For example, mindreading in this sense requires only what Josef Perner identifies as secondary representation (the ability to reason about hypothetical situations), not metarepresentation (the ability to represent something as a representation). Thus, those who maintain that the term "mindreading" should be reserved for metarepresentational abilities will not be satisfied with the way that it is employed here (see Perner 1991 ; Call 2001; Whiten and Suddendorf 2001) . Others might find this characterization of mindreading unsatisfying insofar as it presumes a clear divide between reasoning about mental states and behavior (see Gallagher's position in Gallagher and Povinelli 2012) . The purpose of this paper, however, is not to argue for a particular definition of mindreading, but rather to show that there is no problem providing evidence for mindreading according to the definition accepted by mindreading skeptics such as Povinelli and colleagues.
looked at x in the past, or could potentially be looking at x (Hare et al. 2000; Hare, Call, and Tomasello 2001; Hare and Tomasello 2006; Melis, Call, and Tomasello 2006; Kaminski, Call, and Tomasello 2008) . A similar result was found for the cognitive state of not seeing: chimpanzees treat an agent as "not seeing an object x" when that agent is facing away from x, facing x with closed eyes, facing x with open eyes but with an opaque barrier between the agent and x, and so on (Hare et al. 2000 (Hare et al. , 2001 Hostetter, Cantero, and Hopkins 2001; Hostetter et al. 2007; Leavens, Russell, and Hopkins 2010) . Moreover, many of these experiments were specifically designed in order to control for observable cues that typically co-occur with the cognitive states of seeing and not seeing, such as an agent's head orientation or looking behavior. For example, Hare et al. (2001) controlled for the observable cue of an agent orienting toward an object in the recent past, and Kaminski et al. (2008) further controlled for the observable cue of an agent orienting toward a piece of food in its most recent location. Melis et al. (2006) controlled for all looking behavior by requiring that subjects reason about an agent's potential ability to see something, rather than their actual perceptual states. The observable situations in the above experiments were all various (whether or not an object was moved, whether a subject chose first or second in a turn-taking game, whether a tunnel was transparent or opaque), yet subjects treated them as belonging to the same abstract equivalence class based on the cognitive state that they had in common.
In the context of experiments such as those above, the findings of Povinelli and Eddy seemed anomalous, and researchers wondered whether some aspect of their experiment might have unintentionally impeded the performance of their subjects. Thus, Kaminski, Call, and Tomasello (2004) conducted a study with conditions similar to those examined by Povinelli and Eddy, but with improved methods. 9 This new study found that chimpanzees were more sensitive to states of seeing and not seeing than found in the original study. Other experiments confirmed this finding (Hostetter et al. 2001 (Hostetter et al. , 2007 Leavens et al. 2004 Leavens et al. , 2010 Liebal et al. 2004; Poss et al. 2006; Bräuer, Call, and Tomasello 2007; Hopkins, Taglialatela, and Leavens 2007; Tempelmann, Kaminski, and Liebal 2011) .
In this way, the majority of comparative psychologists have gone from holding that apes do not understand perceptual states to thinking that they 9. In Povinelli and Eddy's study, subjects were faced with the task of choosing to beg for food from one of two experimenters. This is not a predicament that chimpanzees usually face, and they had to be trained for hundreds of trials in order to learn that they had to choose between the two experimenters. Thus, Kaminski et al. (2004) designed a study similar to that of Povinelli and Eddy's, except that subjects faced only one experimenter during a trial and their gesturing behavior was compared across trials. Using this approach, the researchers did not need to train the subjects to participate in the experiment.
do (for reviews, see Tomasello and Call 2006; Call and Tomasello 2008) . Whereas in the early stages of mindreading research chimpanzees appeared to fail the two criteria for mindreading, this changed as an increasingly large number of studies showed that they were in fact capable of making the appropriate discriminations in a wide range of contexts. Of course, as Tomasello and Call write, "science is open-ended, and the case is certainly not closed on the issue of whether chimpanzees understand seeing" (2006, 382) , but for comparative psychologists the evidence currently favors the hypothesis that they do.
3. The Logical Problem. Povinelli and colleagues' early opposition to nonhuman animal mindreading fit within the traditional experimental methods and evidential criteria employed in comparative psychology. However, the current criticism of mindreading (the logical problem) departs dramatically from this tradition. This criticism maintains that the above experimental approach cannot provide evidence for or against a mindreading hypothesis even in principle (Povinelli and Vonk 2004; Penn and Povinelli 2007) .
Proponents of the logical problem maintain that, under the current experimental approach taken by comparative psychologists, there is a complementary behavior-reading (CBR) hypothesis for every mindreading hypothesis. As we have seen, a mindreading hypothesis posits that subjects perform successfully on mindreading experiments because they are capable of predicting an agent's behavior on the basis of information about that agent's cognitive state. For example, a subject might reason, "dominant competitors tend to retrieve food that they can see; this competitor can see the food (cs), so she will retrieve it (b)." A CBR hypothesis, in contrast, posits that subjects perform successfully on mindreading experiments because they are capable of predicting an individual's behavior on the basis of observable regularities alone. In such a case, a subject might reason, "dominant competitors tend to retrieve food that is in their direct line of gaze; this food is in the competitor's direct line of gaze (s), so she will retrieve it (b)."
Proponents of the logical problem urge that the current experimental approach used to test for mindreading in nonhuman animals is incapable of distinguishing between mindreading and CBR hypotheses. In order to mindread, an agent requires knowledge of the regularity that some situation s will lead an agent to have the cognitive state cs, which will in turn lead that agent to produce a particular behavior b (s à cs à b). But if subjects have knowledge of this regularity, they also have knowledge of the regularity that the observable situation s will lead an agent to produce a particular behavior b (s à b). Why posit the additional inferential step involving cs? According to proponents of the logical problem, current mind-reading experiments give us no reason to do so. As Penn and Povinelli write, "in order to produce experimental evidence for an f ToM [theory of mind function] one must first falsify the null hypothesis that the agents in question are simply using their normal, first-person cognitive state variables" (2007, 734) . However, no mindreading experiment conducted thus far has succeeded in rejecting this null hypothesis. It is not until the CBR hypothesis is rejected that researchers will have provided "compelling evidence for the cognitive (i.e., causal) necessity of an f ToM in addition to and distinct from the cognitive work that could have been performed without such a function" (734).
The logical problem maintains that the logic of the current experimental approach fails to reject the hypothesis that subjects solve apparent mindreading tasks on the basis of observable regularities alone. The idea that one must reject the CBR hypothesis before having evidence for mindreading motivates the general strategy employed by skeptics for undermining what comparative psychologists take as evidence for mindreading in nonhuman animals. This strategy runs as follows:
1. Identify those experiments that seem to provide evidence that nonhuman animals mindread. 2. For each experiment identified in step 1, show that the regularity s à b can replace the regularity s à cs à b. 3. On the basis of step 2, maintain that subjects could have solved the experimental task on the basis of having knowledge of s à b, rather than knowledge of s à cs à b. 4. On the basis of step 3, conclude that one cannot reject the null hypothesis that subjects solved the experimental task using their knowledge of s à b. 5. Conclude that there is no evidence that nonhuman animals mindread.
Before presenting my critique of this strategy, there are three things that are important to note. First, in employing this strategy, skeptics are not challenging the claim that nonhuman animals meet the first mindreading criterion (that cs and ms covary). Penn and Povinelli (2009) agree that nonhuman animals such as apes often behave exactly as if they have knowledge of certain cognitive states. In fact, they go so far as to state that with regard to the early competition studies of Hare and colleagues (Hare et al. 2000 (Hare et al. , 2001 , "there has never been any dispute about the fact that chimpanzees act as if they understand that others can see things" (Penn and Povinelli 2009, 17) . However, when psychologists say that there is evidence that chimpanzees produce and employ an ms variable, they mean nothing more than that there is behavioral evidence that this is the case. Thus, both parties agree that chimpanzees behave as if they produce and use an ms variable that covaries with the perceptual states of other agents.
Second, the skeptics are not challenging the claim that nonhuman animals meet the second mindreading criterion (that cs is the only variable common to the situations leading to ms). When showing how one can appeal to some regularity s à b, mindreading skeptics rarely try to show that the s in each experiment is the same. The antecedent variables can be various, and the regularities can be abstract and complex. Indeed, Povinelli and colleagues argue that given what is known about nonhuman primate behavior in experimental and naturalistic settings, we have reason to think that these regularities will be abstract and complex (Povinelli and Vonk 2004; Penn and Povinelli 2013) .
Third, in employing the above strategy, mindreading skeptics do not attempt to show that it is ontogenetically or phylogenetically more plausible that subjects are employing s à b over s à cs à b. Instead, they observe that if an individual has knowledge of s à cs à b, then that individual also has knowledge of s à b. Thus, the claim that a subject has somehow acquired s à b is no less empirically plausible than the claim that this subject has somehow acquired s à cs à b. As Povinelli and Vonk write, "the problem we face is not primarily an empirical one. Instead, the most pressing problem is to come to grips with the fact that the experimental results from the kinds of techniques that are currently in vogue cannot add a single bit of evidence in unique support of the conclusion that chimpanzees reason about mental states-any mental states" (2004, 11 ; emphasis in the original). 10 Some mindreading skeptics might deny the above characterization of the logical problem by denying one or more of the three points above. That is, they could argue that (1) the logical problem is in fact the claim that nonhuman animals fail to meet one or both of the mindreading criteria or (2) the CBR hypothesis is actually a competing empirical hypothesis, rather than a null hypothesis. I discuss these options in the following section, arguing that although they allow one to avoid the criticism that the logical problem is a general skeptical problem, they transform the problem into one 10. It is worth noting that Povinelli and colleagues do provide an evolutionary account aimed at motivating the claim that nonhuman animals are incapable of mindreading. Their "reinterpretation hypothesis" posits that nonhuman primates have adapted to the observable regularities that result from cognitive agents interacting with the world, but that only humans evolved the additional ability to reinterpret these observable regularities in terms of the unobservable cognitive states underlying them (Povinelli and Vonk 2003; Vonk and Povinelli 2006) . However, this evolutionary account is not aimed at making the CBR hypothesis more plausible than the mindreading hypothesis; instead, it is aimed at motivating the possibility that nonhuman animals behave like mind readers while lacking mindreading abilities.
that is ineffective at undermining the experimental approach currently used in comparative psychology.
4. Why the Logical Problem Is Not a Special Problem. In this section I argue that the logical problem is a version of what Hempel identified as the theoretician's dilemma. As such, it is not a special problem facing comparative psychologists that can be solved through the design of better experiments. I then consider two objections to this argument: first, that it renders mindreading empirically intractable, and second, that it mischaracterizes the CBR hypothesis. Both of these objections, I argue, fail to restore the logical problem to its original status as a problem that undermines current mindreading research.
The fact that the logical problem (as characterized in the previous section) is not solvable can be seen when one takes seriously the claim that mindreading is not an act of telepathy. Given that mind readers are not telepathic, any individual capable of mindreading must do so on the basis of inferring cs from some observable state of affairs (s). Moreover, an accurate mind reader will infer cs on the basis of those observable situations that actually lead to cs. In the case of visual perspective taking, for example, an accurate mind reader will infer that another agent can see x in those situations in which the agent can actually see x (such as situations in which the agent's eyes are open, there is no opaque barrier between the agent and x, etc.). Of course, one will not have knowledge of all of the observable situations that lead to cs. Instead, a mind reader will only be able to infer cs on the basis of the knowledge that he has uniquely acquired over evolutionary and developmental time. That is, an individual can only infer cs on the basis of some subset of s, a subset that reflects the organism's innate and acquired knowledge of those situations that lead to cs. Thus, within a given experiment, the ms of an organism is not a function of cs or s, but rather some subset of s that the organism knows reliably leads to cs. If this were not the case, then mind readers would either have to infer cs without any grounds for doing so or have to infer cs directly (that is, telepathically).
Given the above, one can always show that a subject is solving a particular mindreading task on the basis of observable regularities alone. In order for subjects to perform successfully on a mindreading task, they must know that s à cs because without such knowledge they would have no reason to infer cs on the basis of the experimental situation. However, they must also know that cs à b. Without this knowledge, subjects would be unable to make the behavioral predictions necessary to demonstrate their understanding of another agent's cognitive state. Both of these elements are required in order to get any mindreading experiment off the ground. However, if subjects know s à cs and cs à b, then they know that s à cs à b. And if they know this, then they also know that s à b. Thus, the min-imal knowledge required to solve a mindreading task is all that is needed in order to make the case that an individual solved that task using CBR instead. If one has positive results for mindreading, one has also failed to reject the CBR hypothesis.
The idea that one can replace a regularity involving theoretical terms with a regularity devoid of such terms is what Hempel identified as the "theoretician's dilemma." As Hempel writes, "if the terms of and the general principles of a scientific theory serve their purpose, i.e., if they establish definite connections among observable phenomena, then they can be dispensed with since any chain of laws and interpretative statements establishing such a connection should then be replaceable by a law which directly links observational antecedents to observational consequents" (1958, 49) . In other words, if one uses theoretical terms to successfully establish a regularity among observable phenomena, then one can remove those theoretical terms from one's account and describe the regularity in terms of observable phenomena alone. Similarly, we can identify a mind reader's dilemma:
If an individual is capable of mindreading, i.e., if she establishes definite connections among observable phenomena, then her mindreading abilities can be dispensed with since any evolved or learned rule establishing such a connection should then be replaceable by a rule that directly links observational antecedents to observational consequents.
The logical problem simply is the mind reader's dilemma. Given this, any experiment aimed at testing mindreading will fail to reject the hypothesis that subjects are reasoning in terms of observable regularities alone.
To be clear, the mind reader's dilemma is a modified version of the theoretician's dilemma-one that takes the mind reader to be the theoretician. It is important to recognize the difference between these two dilemmas. The theoretician's dilemma is a claim about the theoretical terms posited by researchers. If the logical problem were an unmodified version of the theoretician's dilemma, then this would suggest that mindreading skeptics are skeptical of the use of theoretical concepts to explain nonhuman animal behavior. Such skepticism would be akin to behaviorism, requiring that researchers reformulate hypotheses of animal behavior in terms of observable variables alone. Crucially, this is not the mindreading skeptics' position. They are not skeptical of the theoretical concepts employed by comparative psychologists, but rather those employed by nonhuman animal subjects.
The mind reader's dilemma captures this skepticism, holding that it is always possible to replace the theoretical concepts employed by mind readers with observable variables. Such a move transforms a mindreading hypothesis into a behavior-reading one. However, the behavior-reading hypothesis itself still contains theoretical terms. It posits, for example, that nonhuman animal subjects have certain cognitive abilities, such as the ability to form memories and abstract behavioral rules. It simply denies that nonhuman animals reason about the unobservable mental states of other agents.
In the literature, mindreading skeptics present the logical problem as a methodological problem that is solvable. They argue that it is not the investigation of mindreading that is problematic, but rather the experimental approach that comparative psychologists have used to investigate it thus far. This experimental approach, they argue, needs to be replaced with a new methodology, one capable of rejecting the CBR hypothesis. Several such new methodologies have been proposed (see Heyes 1998; Povinelli and Vonk 2004; Penn and Povinelli 2007; Lurz 2011; Lurz and Krachun 2011) . However, none of these have provided a compelling solution to the logical problem (Andrews 2005; Lurz 2009 Lurz , 2011 Buckner 2014) . The fact that such a solution has not been forthcoming makes sense in light of the mind reader's dilemma. Given this dilemma, we should not expect to be able to reject the CBR hypothesis on the basis of the results of an individual experiment, no matter how well it is designed.
Does the fact that the logical problem is a general skeptical problem render mindreading empirically intractable? Crucially, it does not. Instead, it requires that one take a different approach to the problem. For any experiment considered in isolation, ms will covary with some observable state of affairs. Thus, for any individual experiment, there is no way to determine whether subjects are responding to cs or the corresponding observable state. Comparative psychologists, however, can get around the mind reader's dilemma by applying Mill's method of agreement to a collection of experiments. Doing so provides evidence for mindreading insofar as it establishes that subjects are responding to a diverse set of observable variables (eyes closed, opaque barrier present, head turned) as belonging to the same abstract equivalence class (situations that lead to a state of not seeing). It is the sensitivity to the existence of this class of behaviors that shows that subjects are reasoning in a way that goes beyond reasoning about observable variables alone.
The above is an instance of causal reasoning that is used widely in the sciences. Mill's methods are generally used to identify the likely cause of an event from a set of possibilities. Discovering that there is one variable common to all situations leading to an effect gives us reason to believe that it is this variable that is causally related to that effect. In the case of mindreading, researchers need not go so far as to establish that cs causes ms; it is enough to show that cs and ms covary in a reliable manner (see sec. 2.1). Positing that chimpanzees are reasoning about unobservable mental states is justified, then, insofar as this variable leads to the same effect across a wide range of observable conditions. Experiments on visual perspective taking in chimpanzees have demonstrated precisely this.
One could attempt to apply something like the logical problem to a collection of experiments. That is, one could argue that in order to have evidence for mindreading, one must show that it is plausible that subjects are classifying situations together on the basis of the underlying cognitive state that they have in common and not on the basis of some observable cue that they have in common. Lurz (2011) , for example, argues that one can account for many of the results of visual perspective taking experiments by positing that subjects reason in terms of a "direct line of gaze" rather than the mental state of seeing. I agree that if mindreading skeptics could show that there were some observable cue common to all mindreading experiments aimed at testing a subject's knowledge of a particular cognitive state, then this would indeed undermine the claim that these experiments provide evidence for mindreading. However, comparative psychologists are well aware of this and control for it by applying the method of agreement (as discussed in sec. 2.3). It is precisely because there is no such cue common to all situations involving cs that researchers hold that there is evidence for mindreading. The logical problem in this guise does not undermine the current experimental approach. Thus, if mindreading skeptics take this to be the logical problem, they cannot also maintain, as they currently do, that the current experimental approach cannot provide evidence for mindreading even in principle.
A second objection to the above argument is that it mischaracterizes the nature of the CBR hypothesis. Mindreading skeptics might concede that, understood as a null hypothesis, the CBR hypothesis cannot be rejected because one can always reinterpret mindreading as the ability to reason about observable regularities. However, the CBR hypothesis is not a null hypothesis, but rather a positive empirical claim with its own evidential support and epistemic virtues. The logical problem is really the problem that the mindreading and CBR hypotheses are equivalent in their theoretical plausibility and evidential support.
There are two responses to this objection. First, the CBR hypothesis does not have the features of an empirical hypothesis and is generally not advanced by skeptics as such. As discussed in section 3, skeptics do little to motivate the CBR hypothesis empirically. More importantly, however, the CBR hypothesis lacks the content necessary to make new predictions. As Fletcher and Carruthers point out, "the behavior-rule account is only capable of 'predicting' new findings after they are discovered, postulating a novel behavior-rule for the purpose" (2013, 8) . Mindreading skeptics have yet to provide a positive account concerning what behavior-reading skills we should expect particular nonhuman animals to possess independently of their performance on mindreading tasks. Instead, the behavior-reading skills proposed are all and only those that can account for the current results of mindreading research.
Second, if the CBR hypothesis were an empirical hypothesis, then it would not give rise to a logical problem. If mindreading skeptics were to begin motivating the CBR hypothesis on grounds other than those provided by the results of mindreading experiments, we could begin discerning the differences between these two hypotheses. We could assess the relative virtues of the accounts based on, for example, their ability to account for the empirical data, coherence with other theories, neurobiological plausibility, and so on. If this were the case, though, mindreading skeptics could no longer follow the general strategy (outlined in sec. 3) that they currently use to undermine the positive results of mindreading experiments. Simply showing that one can account for the successful performance of subjects on a given mindreading task by positing that they employ the relevant s à b rules would not undermine these results or their interpretation. If the CBR hypothesis were a null hypothesis, then such a move would indeed show that these experiments fail to provide evidence for mindreading. As an empirical hypothesis, however, this strategy does no more than illustrate the underdetermination of theories by evidence. What is needed is an account of what exactly the CBR hypothesis claims about the biological, psychological, and behavioral capacities of apes and why these claims are theoretically and empirically more plausible than positing that apes mindread. Without such an account, the CBR hypothesis is not one that we can evaluate as a serious alternative to mindreading.
Hempel rejects the theoretician's dilemma, arguing that just because one can get rid of the theoretical terms in an explanation does not mean that one should. Instead, he maintains that researchers must take others things into account, such as whether the presence or absence of the theoretical terms leads to progress, given one's epistemic goals. I suggest that we reject the mind reader's dilemma on similar grounds. The fact that we can account for chimpanzee social behavior without positing mindreading abilities does not mean that we should. Instead, we must evaluate both the mindreading and CBR hypotheses in light of their success relative to the epistemic goals valued by researchers. Currently, such an evaluation favors the mindreading hypothesis. The logical problem poses no threat to this claim.
Conclusion.
Comparative psychologists test for mindreading in nonhuman animals by determining whether they detect the presence and absence of particular cognitive states in a wide variety of circumstances. They eliminate potential confounding variables by ensuring that there is no one observable state to which subjects might be responding. In the 1990s, Povinelli and colleagues agreed with this methodological approach. Indeed, they advocated it. However, over the past decade, they and other skeptics have argued that animals might be solving mindreading tasks on the basis of knowledge of observable regularities alone; thus, most of the mind-reading research conducted to date must be dismissed as methodologically flawed. I have argued that this new oppositional strategy is mistaken. In the same way that one can reinterpret a successful theory in terms of regularities among observables, one can always reinterpret a successful mind reader as a complementary behavior reader. Penn and Povinelli (2013) object that they are sometimes accused of "derived behaviorism" and that this accusation depends on a straw man of their account, one that casts them as holding that nonhuman animals have no representational abilities or are purely Pavlovian learners. I agree that this is not their position. However, the arguments that they advance may have more in common with behaviorism than they might like to admit. Skinner criticized the practice in psychology of positing unobservable variables as intervening between two observable entities in a causal chain. He argued that if there is a regular relationship between observable and unobservable variables, then there is also a regular relationship between the observable variables alone; thus, the unobservable variable is causally superfluous. Indeed, it was this claim of Skinner's that led Hempel to articulate the theoretician's dilemma (see Hempel 1958, 49) . Thus, the logical problem constitutes a sort of second-order behaviorism-behaviorism not with respect to our scientific understanding of agents, but with respect to nonhuman animals' understanding of other agents. Neither form of behaviorism, I believe, will help us develop an empirically informed account of animal psychology.
